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Abstract — The design and implementation of a Chinese FORTRAN System are presented. This Chinese FOR-
TRAN System preserves the full capabilities of a FORTRAN language with the added features of representing
variable name and data in Chinese and performing Chinese 1/0 operations. Besides, a Chinese tabulation language,
CHITAL [1] has been incorporated into the Chinesse FORTRAN System to enhance the capability of contro-
lling output format of Chinese data. A sample program and its running result are given in the end for reference.

Due to the success of the development of Chinese 1/O system, the idea of implementing a Chinese high-level

language has been widely discussed [2] [3] [4]. In this paper, a new Chinese high-level language, Chinese FOR-
TRAN, is presented. It is developed on PDP 11/40 of NCTU. Basically, the syntax structure of our Chinese FOR-
TRAN language is based on the FORTRAN language of PDP 11/40 DOS/BATCH system [5]. However, since
several features are added specifically for the Chinese data processing, the original syntax structure should be mo-
dified slightly. These added features are:

(1

(2)

3)

@)

(5)

Since Chinese FORTRAN program is created by using Chinese Text Editor [6][7] via Chinese keyboard,
Chinese characters can appear in our Chinese FORTRAN program.

A variable can use up to three Chinese characters as its name. For example: 4 & (16)s &8I , 2 B 3,
1 &% o

A special Chinese DATA statement (CDATA) is designed to specify Chinese data and/or CHITAL com-
mands [1]. -It must précede DATA statement and any executable statement but follow any other speci-
fication statements. The followings are examples of CDATA statement:

CDATA FM14X, “ BlaXxi@ixF = ,E
CDATA FM2/8( ¢J.37, 5768, ¢8)/

where FM1, FM2 are the variables of the CDATA statement or in short, the CDATA variables. The charac-
ter strings between "/ "are called CDATA data string.
A variable can be used to store Chinese character string. The type and dimension of such a variable are
BYTE and 4#(n+1) where n is the maximum number of Chinese characters the variable can store.

For example: Let n=3 for the variable 4 4% then we should use the following type declaration

BYTE # & (16)

CDATA variable may appear in the 1/0 list of WRITE statement. Under this circumstance , the corres-
ponding FORMAT statement should follow the WRITE statement immediately and the field descriptor in
the format specification for the variable should be written as 77A4,

For example:
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24 Tsay & Tsai; A Chinese FORTRAN System

CDATA FMl/......... /
CDATA FM3/........ /

WRITE (3,15) FM1, % % , FM3, VAR
15 FORMAT(1X, 77A4, 16A1, 77A4, F5.1)

(6) The Chinese character string in the Chinese input data file must be enclosed by <and >, For example,
the Chinese character string for the variable4k.Z (16) should appear in the input data file as

<§5F)|I>
With the Chinese FORTRAN language as described above we can now go on to discuss the system which is de-
signed to process the language.

The Chinese FORTRAN System is implemented on the PDP 11/40 of NCTU, In respect of software , the
Chinese FORTRAN System has a block diagram of Fig. 1.
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By using a Chinese text editor [6][7], we can create the Chinese FORTRAN program file or Chinese input data
file via Chinese keyboard and graphic display. Since these files are formatted binary files, they should be
preprocessed into a compilable FORTRAN source and readable ASCII data file respectively. The Preprocessor read
in the record of Chinese FORTRAN program one-by-one and process it according to the following steps:

(1) Change the formatted binary record into an ASCII record.
. For a real (integer) variable with Chinese name, it is replaced by the variable XXnnn(IXXnnn), where
nnn is a 3-digit number generated by the preprocessor,
. For a Chinese character string which is enclosed by double apostrophe and presented in the CDATA state-
ment, it is handled by changing each Chinese character into four ASCII codes. For example, the following

statement.
CDATA FM/........ “& 3t Ve, /
is chuanged into

CDATA FM/...“ED12 2C32".....}
where 21DE, ¢, 23C2, ¢ are internal codes for the Chinese characters 43t .

(2) Ifitis a CDATA statement, we need to do the following:
- Enclose the CDATA data string by preceding its first character with the character < and following its
last character with > . The whole data string is then partitioned into elements. Each element cosists of
four characters. The number of elements in the data string is then used as the dimension of the CDATA
variable.
. This CDATA variable is then declared REAL.

For example

CDATA FM1/3X, “ED12 2C32 A3FF”/

is translated into

REAL FMI(5)
DATA FM1/‘<3X,’, ‘“EDI’, 22C3’, 2A3F", ‘F"> °/
(3) Ifitis a FORTRAN statement and its statement number equals to the format specifier of previous WRITE

statement, the unknown repeat count?? in the format specification of FORMAT statement will be re-
placed by the dimension of the corresponding CDATA variable of WRITE statement.

For a Chinese input data file, the Preprocessor change each formatted binary record into an ASCII record. Chi- .
nese character string, which is enclosed by <and > is handled by changing each Chinese character into
four ASCII codes and enclosing the full string in double apostrophe. For example, the Chinese input .data _ﬁle'

< B&F)| > 1905
is translated into an ASCII file of

<*"C326 FB ¢¢ 96 ¢¢ = >1 ¢9.5
where 623C¢, ¢9BF ¢, 6669, are internal codes of the Chinese characters

Refer to Fig. 1 again, the Chiness FORTRAN program and Chinese input data file is translated by the Prepro-
cessor into FORTRAN source and ASCII data file respectively, The FORTRAN source is compiled by the FOR-
TRAN compiler to generate a FORTRAN object file, The object file is linked and executed to generate an object
output file which is an ASCII file. It is postprocessed to list the final result on Versatec printer. The Postprocessor
consists of two parts: output file processor and CHITAL processor [1]. Output file processor accepts the records
from object output file and then generates two files for the input of CHITAL processor, One is called A-file and
the other is an ASCII CHITAL command string [1]. These files are generated in the following way:
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(1) Those characters enclosed by double apostrophe are packed into Chinese internal code and stored in the
A-file sequentially. An nA CHITAL command is then added to the CHITAL command string, where n is

the number of Chinese characters.
2)

The calculated data part of the object output file are written directly to the A-file sequentially. An nA

CHITAL command is then added to the CHITAL command string, where n is the number of characters

in the calculated data.
For example, the object output file

<2X, “C326FB ¢¢ 96¢¢ " >144.5
generates

CHITAL command string: 2X, 3A, SA,E

Afile: £ )] 1¢9.5

The CHITAL command string and A-file can be passed to the CHITAL processor of the Postprocessor for listing
the final result. Besides A-file, G-file (see Fig. 1) is an optional input file for the CHITAL processor. It has a file
format same as A-file and can be read by including an nG command in the CHITAL command string. See Reference
[1] for the details of the CHITAL processor. After having described the Chinese FORTRAN system, we can now
present a sample program and its result to illustrate the usage of our system. This is a students score reporting

program. Ten students’ names and their scores of five courses are read
total score, total credit, and the average score of each student are calc
in the CDATA statements. The title of the table is read from the G-file.

Figure are arranged as follows:
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The implementation of a Chinese FORTRAN System has not been done before. In this paper, we present an easy
method to implement such a system. As can be seen from the sample program the implemented system keeps all
the capabilities of a FORTRAN language with additional power of doing Chinese 1/O operations and tabulating

Chinese characters,
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